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Based on the reports, carbon monoxide (CO)poisoning and its mortality are regarded asmajor health problems in the world, even in
developing countries. As a pollutant, CO often causes
adverse events, mass death, and the death or acute
hospitalization of at least 1 of the family members.1
CO is considered as the most common reason for
CO-related deaths with an incidence rate of up to
31%.2 Based on some reports, CO poisoning is respon-
sible for approximately 450 unintentional, non–fire-
related deaths and more than 20,000 emergency
department visits in the United States each year.3
The Iranian Legal Medicine Organization reported
that over 700 deaths were documented in 2017 due
to CO poisoning.4
Each year, several cases of CO poisoning are reported in
the world following disasters. CO poisoning can lead to
many deaths and illnesses during some natural disas-
ters.5 After disasters, the rate of CO poisoning typically
increases due to a power outage and the shortage of fuel
types, especially during the winter.
Generally, the use of power generators and heating
appliances is among the main causes of CO production
after disasters, 6 which are usually used by disaster sur-
vivors and respondents.
Power Generators
The use of portable generators is common after disas-
ters. In addition, the large and standby generators
may be used in temporary residential camps. To
enhance the speed of operation during disaster
response, less attention has been paid to the adequate
ventilation requirements for these generators, which
increase the probability of CO poisoning for survivors
and rescuers. Numerous cases of CO poisoning have
been reported after the ice storm in Maine in 2000
because of using power generators and kerosene
heater.6 Ten deaths occurred after hurricanes Katrina
and Rita struck the U.S. Gulf Coast in 2005, and 6
deaths were reported from CO poisoning among the
51 incidents after 4 major hurricanes in Florida in
2004. Furthermore, portable generators were regarded
as the reported source in the majority of cases.7,8
Heating Appliances
The statistics of CO poisoning is higher after disasters,
especially during the cold seasons. The use of gas heat-
ing appliances and fossil fuels such as oil, diesel, and
coal is common. In most cases of poisoning, individuals
do not pay enough attention to the proper ventilation
and the emission of gasses due to the burning of fossil
fuels. After disasters, several cases of group poisoning
have been observed in temporary residential camps
and housing tents. Furthermore, poisoning and death
from CO have been reported due to the use of coal
for heating interior space of tents after natural disasters.
Following recent earthquakes in Iran, numerous cases
of CO poisoning have been observed as a group (fam-
ily) in tents and temporary residential camps for survi-
vors. Regarding the earthquakes in Kermanshah
(2017) and Kerman (2018) provinces, due to the
coincidence with the winter season, the use of coal
for heating tents was common, and accordingly the
reports of poisoning and death fromCOwere presented
among the survivors of the disaster.9,10
Given that CO gas is invisible, odorless, and tasteless,
which is very hard to detect and is known as the silent
killer, 6 the symptoms of CO poisoning are nonspecific,
especially in the early stages, which are similar to the
common cold and make diagnosis difficult. The lack
of awareness regarding the dangers of incomplete com-
bustion of heating appliances, as well as the symptoms of
COpoisoning and the severemental stresses of survivors
after the incident, causes people to use heating applian-
ces and generators, irrespective of the safety issues.
After disaster, survivors may pay less attention to the
safety issues and self-protection items and focus on
other issues, due to the imposed stress and tension.
Survivors of the incident may be exposed to another
incident due to carelessness. Unlike the first incident,
this incident may occur slowly and without noise, has
no obvious sign, and people will not even have the
chance to escape.
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Solutions
It is possible to prevent complications and mortality from CO
poisoning after disasters. Training people and increasing their
knowledge about the causes of CO poisoning, symptoms of
poisoning, and early therapies through mass media and envi-
ronmental advertising are considered among the effective
ways.11 These warning messages should be published in a
timely manner, and on a regular basis during the incident,
as well as at the level of understanding of target community
members. It is better to send these educational messages to
the target community before and after the events occur, such
as storms and cold wave.12
In addition to training people in the preparedness phase, relief
organizations need to provide necessary training in the
response phase to enhance the people’s awareness about CO
poisoning and focus on vulnerable groups, such as the elderly
and children. Educational messages should include the use of
safe heating and cooking appliances inside temporary residen-
tial tents before and after disasters and transmit the messages
continuously to people with different methods during the
response phase.
Another effective strategy is to reduce the individuals’ expo-
sure to the factors such as removing the CO producing tools
to limit the use of heating appliances producing CO to the
extent possible. Therefore, it is recommended that relief
organizations should provide adequate heating appliances
and equipment such as electric heaters to people to reduce
the risk of poisoning considerably. Additionally, planning
for periodic visits from the residential areas of injuries and
monitoring the safety of used equipment are effective in pre-
venting poisoning.
On the other hand, health staffs should be completely aware of
this issue and consider the risk of developing CO poisoning if
people are referred with symptoms such as a headache, nausea,
and fatigue. The use of CO emission control devices in gener-
ators and the encouragement of relief organizations to use CO
detectors can reduce the complications of CO poisoning.
Furthermore, identifying and monitoring CO poisoning can
reduce the rate of poisoning and mortality in future natural
disasters. Finally, by protecting and securing the residential
place of survivors, it is possible to decrease the stress and
pressure from the incident considerably, as well as the fear
and anxiety of reoccurring the incident.
About the Authors
Community-Oriented Nursing Midwifery Research Center, Shahrekord University
of Medical Sciences, Shahrekord, Iran (Dr Heidari), Health Management and
Economics Research Center, Iran University of Medical Sciences, Tehran, Iran
(Ms Miresmaeeli), and School of Civil Engineering, Architecture and Art,
Science and Research Branch, Islamic Azad University, Tehran, Iran
(Ms Eskandary).
Correspondence and reprint requests to Seyedeh Samaneh Miresmaeeli,
School of Health Management and Information Sciences, Iran University of
Medical Sciences, No 6, Rashid Yasemi St., Vali-e-asr Ave., Tehran, Iran
(e-mail: s.miresmaeeli@gmail.com).
REFERENCES
1. Sircar K, Clower J, kyong Shin M, et al. Carbon monoxide poisoning
deaths in the United States, 1999 to 2012. Am J Emerg Med.
2015;33(9):1140–1145.
2. Gozubuyuk AA, Dag H, Kaçar A, et al. Epidemiology, pathophysiology,
clinical evaluation, and treatment of carbon monoxide poisoning in child,
infant, and fetus. North Clin Istanbul. 2017;4(1):100–107.
3. Centers for Disease Control and Prevention. Carbon monoxide-related
deaths-United States, 1999–2004. MMWR Morb Mortal Wkly Rep.
2007;56(50):1309–1312.
4. Iranian LegalMedicineOrganization. Deaths due to carbonmonoxide poi-
soning. http://www.lmo.ir/index.aspx?fkeyid=&siteid=1&pageid=2371.
Accessed February 20, 2019.
5. Cukor J, Restuccia M. Carbon monoxide poisoning during natural disas-
ters: The Hurricane Rita experience. J Emerg Med. 2007;33(3):261–264.
6. DaleyWR, Smith A, Paz-Argandona E, et al. An outbreak of carbon mon-
oxide poisoning after a major ice storm in Maine. J Emerg Med.
2000;18(1):87–93.
7. Centers for Disease Control and Prevention. Carbonmonoxide poisonings
after two major hurricanes–Alabama and Texas, August-October 2005.
MMWR Morb Mortal Wkly Rep. 2006;55(9):236–239.
8. Centers for Disease Control and Prevention. Carbon monoxide poisoning
from hurricane-associated use of portable generators-Florida, 2004.
MMWR Morb Mortal Wkly Rep. 2005;54(28):697–700.
9. Tasnim News. https://www.tasnimnews.com/fa/news. Accessed December
3, 2018.
10. Mashregh News. https://www.mashreghnews.ir/news. Accessed December
3, 2018.
11. Wrenn K, Conners GP. Carbon monoxide poisoning during ice storms: A
tale of two cities. J Emerg Med. 1997;15(4):465–467.
12. Lutterloh EC, Iqbal S, Clower JH, et al. Carbon monoxide poisoning after
an ice storm in Kentucky, 2009. Public Health Rep. 2011;126(1 S):
108–115.
Carbon Monoxide Poisoning Post Disaster
2 Disaster Medicine and Public Health Preparedness
available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/dmp.2019.49
Downloaded from https://www.cambridge.org/core. Shahrekord UShahrekord University of Medical Sciencesniversity, on 11 Nov 2019 at 04:24:19, subject to the Cambridge Core terms of use,
